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t ∈ T (F ,X )
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true, false : Bool
¶xgi#wgz{^p;giÈgiW¶rvpIhw^xYy







0 ≤ 0 → true,
0 ≤ p(0) → false ,
s(x) ≤ y → x ≤ p(y),
p(x) ≤ y → x ≤ s(y),
0 ≤ x = true⇒ 0 ≤ s(x) → true,
0 ≤ x = false⇒ 0 ≤ p(x) → false .
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f(x1, . . . , xn) Jx1: xu1y ∧ . . . ∧ xn: xunyK°&egicvi
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t1, . . . , tn ∈ T (C,X ) '
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x ∈ iVar(t JcK)
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ins : Nat× List→ List
Àrru~gh!it°xC/xrutv6z®gic#xYrtv~^tvxYv~gy®icrz®
RC 8
ins(x, ins(y, z)) → ins(x, z) Jx ≈ yK,







D 8 ∈,∈′, co : Nat×List→ Bool À
sorted : List→ Bool
Àg#tvegi3~gy®icrxª
RD 8
x ∈ ∅ → false
x1 ∈ ins(x2, y) → true Jx1 ≈ x2K
x1 ∈ ins(x2, y) → x1 ∈ y Jx1 6≈ x2K
x ∈′ y = x ∈ y ⇒ co(x, y)→ true
x ∈′ ∅ → false
x1 ∈′ ins(x2, y) → true Jx1 ≈ x2K
x1 ∈′ ins(x2, y) → false Jx1 ≺ x2K
x1 ∈′ ins(x2, y) → x1 ∈′ y Jx1  x2K
sorted(ins(y, z)) = true ⇒ sorted(ins(x, ins(y, z)))→ true Jx ≺ yK
degi x^rtz{giW tvi/i YhMhC
GNF(RC)





































ins(x1, y1)y := ins( xx
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R |=Ind x ∈′ y = x ∈ y
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∅, ins(x, ∅), ins(x, ins(y, z)) Jx < yK




ins(0, ins(s(0), ins(0, ∅))
z}rMaz®ruti
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t1, . . . , tm ∈ T (C)
Àtegi/ii´sz}rt6r
s ∈ T (C)
rv~6eMtve^2t












































i´sz}rt6r&wqp N8i/h!hC.WÂÁ © iruey{y[rvegx2°¹tvet
s JdK z®r&xtKrutvxgYy{pYvxY~g#viWs~/z{wgy®iwqp R ÁØRtDz®h!gy®z{iWrte2t!tvei.z®sª«icvici  /,"$%& "  "$
) gy{z®icr!^
dtree(f)



















R |=Ind Γ1σ1 Jd ∧ c1σ1K∨

























































t JcK z®rm°%ic¬Iy®p.viWs~z®wgy®iwqp R Á%p·x^rtv~tvz®x[À t JcK z}rsic/x62tic7Àbegi/^iMwIp N8i/h!hC¯Àtegi/i*i/´qz}rutr
τ ∈ sol(c)
rv~6etvetKª«xYy®y






























































Γi ⇒ `i → ri JciK
∣





t JcK z}rgxtKrtvxYgy®pCx~g^¢ics~^z®wgy{iwqp R Á eKi//i°ieµÅYi 8
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Àgy{i/t 8 RC = {s(s(x))→ x Jx ≈ 0K}  RD = {x + 0→ x, x + s(0)→ s(x)} ÁdegimgxYvhCyçª«xh YhMhC
GNF(RC)





























































z®r xYh!gy{i/tviYÁ N[i/t~r /xrvz®gi/xgi z{Iti/icrutvz®g>rv~gwstvici xª
dtree(+)
°&z{tve tvegi xIxt 8 x1 +








∧ y 6≈ 0K ^ x1 + s(s(y1)) Jx1: xuy ∧ y1: xxNaty ∧ y1 6≈ 0K Ðtvei/
x1 + s(s(0)) Jx1: xuy ∧ 0 6≈ 0K
°&egz}6e#z}rDrutvxgYy{pCYvxY~g¢viWs~z®wgy®iw^iW/~^rui3z{tr&/xrutv6z®Itz}r~gr2tz®ruÈ^wgy{iYÁ
















) Á degi icYruxYÆz®r³te2t¿tegicrvitvicvhCr¿sx gxt¿/xItz{
Ip)z{g~tz{xY Å2z}wgy®i³)tvet;h!xYvicx2Åi/tvegicp)i³gxt¶rutvxgYy{pYvxY~gÇicg~z®wgy®iÀCwbic/~rvi tegi/p)gxxt






sorted(ins(x, ∅)) → true
Á degi¶rvpqh*wbxy
sorted






















































JxNat ≺ xNat1 ∧xNat1 ≺ x1K








) i.gx2° wbxte³icg~z®wgy®i.wqpÄtegi·gic° i/°&z±ti.~gy®icrcÁ³lxi
x2ÅYi/WÀYtegitvicvh 8 sorted(ins( xxNaty , ins( xx1Naty , x∅y))) JxNat ≺ xNat1 K
Àg°&ez®6e.z®rKwgwgi/Åqz}2tz{xYª«x 8






























sorted(ins(z2, z3)) = true Jz2: xxNaty ∧ z3: x∅yK
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x ∈′ ∅ = x ∈ ∅
¸çÂ
x ∈′ ins( xxNaty , ∅) = x ∈ ins( xxNaty , ∅)
¸UYÂ




















x1 ∈′ ins(x2, y)
Yrmy{i/ªót
h!i/hw^ic6ÂÁdegz}rtviW6eggz}|Y~imz}rDcy®y{iW 1 »# , » I$-&<,, ½#z{05 @6çÀz±tDit~gv^r 8
true = x ∈ ins( xxNaty , ∅) Jx ≈ xNatK
¸UYÂ
false = x ∈ ins( xxNaty , ∅) Jx ≺ xNatK
¸>YÂ









1 »# , » I$-&<,, ½tvx¸çÂ%vi/tv~gr 8




) JxNat ≺ x1, x ≈ xNatK
¸YWÂ



























false = true JxNat ≺ x1, x ≺ xNat, x ≈ xNatK
¸?TIÂ















y , ∅) JxNat ≺ xNat2 , x ≺ xNat, x 6≈ xNatK
¸WYÂ




























































JxNat ≺ x1, x  xNat, x 6≈ xNatK
ï«ðñ8ïóò
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y := 0 xx
Nat




y := v( xx
Nat































































zip(v(x1), v(x2)) → tie(v(x1), v(x2)),
zip(tie(x1, x2), tie(x3, x4)) → tie(zip(x1, x3), zip(x2, x4)),
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